Abstract. Carbohydrate antigen 125 (CA125) is a tumor-marker frequently associated with ovarian malignancies; however, benign gynecologic conditions (e.g. ovarian cysts) commonly cause a smaller increase in CA125 levels. This report describes an elderly Japanese woman with high CA125 levels and massive ascites caused by hypothyroidism. A 67-year-old woman presented herself with a weight gain of about 12 kg and abdominal distension. Her serum CA125 level was markedly elevated (822 U/ml) and abdominal CT revealed a right ovarian cyst and massive ascites. Hormonal laboratory data showed severe primary hypothyroidism with a serum TSH of 594 IU/L and a free thyroxin level of 0.05 ng/dl. Ascitic fluid was found to be exudate with a high protein content of 42 g/L. Cytological analysis and FDG-PET showed no evidence of malignancy. The ascites completely disappeared and serum CA125 normalized after adequate hormonal replacement therapy. These data suggest that hypothyroidism should be considered in patients with ascites and elevated serum CA125. (CA125) is an antigen related to ovarian cancer that was discovered by Bast et al. in 1981 [4]. Kabawat et al. showed that this antigen is present in tissue related to the coelomic epithelium [5] . Here we report the case of a patient with abdominal distension and an ovarian cyst whose ascites completely resolved and whose CA125 level normalized after treatment with levothyroxine sodium.
PRIMARY hypothyroidism is a frequently encountered endocrine disorder. Because the screening test is simple, the disease can be detected in its early stage with dyslipidemia [1] . Canaris et al. showed that only 50% of newly diagnosed hypothyroid patients had symptoms [2] . Patients with more severe hypothyroidism may show clinical features of coma, cerebellar ataxia, pericardial effusion, and ascites. However, ascites is a relatively uncommon condition caused by hypothyroidism, occurring in only 4% of patients [3] .
Carbohydrate antigen 125 (CA125) is an antigen related to ovarian cancer that was discovered by Bast et al. in 1981 [4] . Kabawat et al. showed that this antigen is present in tissue related to the coelomic epithelium [5] . Here we report the case of a patient with abdominal distension and an ovarian cyst whose ascites completely resolved and whose CA125 level normalized after treatment with levothyroxine sodium.
A Case Repot
Clinical findings and laboratory studies A 67 year old woman had noticed weight gain of about 12 kg and abdominal swelling for three months. She consulted her family physician and was treated with diuretics and ARB, but her abdominal distension persisted. She was found to have an ovarian cyst and markedly elevated CA125, and was referred to our hospital for further evaluation. She denied any history of thyroid dysfunction, neck surgery or heart disease.
The patient was cachectic. Physical examination revealed a height of 155 cm, a weight of 58.3 kg, and a temperature of 36.2°C. Blood pressure was 102/ 62 mmHg, and pulse rate 58 beats/min with regular rhythm. Her voice was slightly hoarse but her thyroid and lymph nodes were not palpable. Lungs were clear and heart sounds were normal without murmurs. The abdomen was markedly distended with shifting dullness, consistent with ascites. There was no sign of vascular spider or palm erythema. She had mild nonpitting pretibial edema.
Laboratory data are shown in Table 1 . Serum level of CA125 was extremely high at 822 U/ml (normal rage 0-35 U/ml). CEA was slightly elevated to 3.2 U/ ml. Thyroid function tests showed a markedly elevated TSH of 594 mU/L (normal range 0.2-5.7 mU/L), a very low free thyroxine level of 0.05 ng/dl (normal range 0.85-1.72 ng/dl) and a high thyroid peroxidase antibody titre of 60 IU/ml (normal range <0.3 IU/ml).
Imaging studies
Abdominal CT revealed a right ovarian cyst and massive ascites (Fig.1A) . Abdominal positron emission tomography with 2-[fluorine-18] fluoro-2-dexy-D-glucose (FDG-PET) showed high uptake in the areas of thyroid and lower esophagus. Upper endoscopy showed gastroesophageal reflux disease (GERD) in the lower esophagus and thyroid uptake indicated an influence of chronic thyroiditis. There was no evidence of malignancy from these studies. We suspected gynecological malignancy with high CA125 and severe hypothyroidism due to advanced chronic autoimmune thyroiditis. The fact that thyroxine therapy normalized not only the ascites but also the CA125 levels suggested myxedema ascites with elevated CA 125 concentration. Thyroxine replacement was started at 100 µg per day. She became biochemically and clinically euthyroid after 8 weeks of replacement. Complete disappearance of the ascites was noted (Fig. 1B) . As shown in Figure 2 , the CA125 level gradually decreased to within the normal range. The CEA level also decreased to within the normal range. Her weight decreased by 17 kg and her waist circumference decreased from 83 cm to 70 cm. She remained well without any evidence of recurrent ascites.
Discussion
In this case, it was initially difficult to differentiate intra-abdominal malignant ascites from myxedema ascites. The clinical course strongly suggested that the primary hypothyroidisim caused the CA125 elevation. Ascites is an uncommon feature of hypothyroid- ism and occurs in only about 4% of patients [6] . Typical features of myxedema ascites include high protein concentration (>25 g/L), a high serum to ascites albumin gradient of >11 g/l, the presence of glycosaminoglycans, a long duration of hypothyroidism and rapid resolution of the ascites following thyroxine replacement [7] . It is rare for a case of myxedema ascites to be associated with an elevated CA 125 concentration [8, 9] . The mechanisms of CA125 elevation by hypothyroidism have not been clarified; however, there are some hypotheses as follows. First, hypothyroidism might delay serum CA125 clearance. Hashimoto and Matsubara reported that the mean CA125 concentration in hypothyroid women was significantly higher than that in euthyroid women [10] . However, unlike the present case, these women showed only mildly elevated CA125 concentrations. Second, pericardial effusion might stimulate CA125 production. It was reported that recurrence of the effusion was related to high serum [12, 13] . It is possible that myxedema ascites, because of its unique characteristics such as high protein concentration, somehow irritates or stimulates the coelomic epithelium to raise CA125. The patient's clinical course suggested that the ascitic fluid reduction seemed to correlate with CA125 normalization. Therefore, we may be able to assume that the presence of ascites itself may be the cause of the elevated CA125 level.
In hypothyroid patients with ascites, CA125 concentrations in serum may increase up to the levels seen in patients with gynecological carcinoma. Therefore, myxedema ascites should be kept in mind as a differential diagnosis in patients with extremely high serum CA125 without gynecological malignancy.
